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GENERAL DESCRIPTION 


whe 


The FV- -102DM is specifically designed for use 
with the FT-102 transceiver, providing the wide 
assortment of frequency control features made 
possible by modern digital frequency synthesis 
techniques and a CPU developed especially for 
Fy- 102DM., The VFO dial incorporates an an 


ial incorporates an accurate 
photo-interrupter rotary encoder system using an 
extremely simple mechanism to provide outstand- 
ing reliability even under punishing conditions. 
The dial tunes the PLL synthesizer in smooth 
10 Hz steps at four possible tuning rates selected 
both manually and automatically by the speed at 
which the diai is rotated. Once the band for 
operation had been selected by the FT-102, the 
FYV-102DM allows tuning by dial, scanner, key- 
board or memory to 100 kHz beyond the band 
edges for transmit, receive, transceive or clarifier 


A dual function seventeen-button keyboard on the 
front panel of the FV-102DM allows pushbutton 
frequency entry, as well as plus or minus 5 kHz or 
20 kHz stepping, four-sneed frequency scanning, 
electronic frequency lock, last digit blanking and 
clarifier operation. Six additional keys are pi ovided 
for convenient receive and transmit frequency 
source selection of the FT-102 VFO, the FV- 
102DM dial, or one of the FV-102DM memories; 


and six LED indicators show the selected operating 


Twelve memory channels are available for storing 
frequencies entered from the keyboard, or tuned 
on either the FT-102 VFO or FV-102DM dial, with 
just the touch of a button, so all manner of split 
operation is a breeze; while the contester, DXer 


and net operator Caf oe present on twelve different 
frequencies almost at once. The FV-101DM 
includes an internal battery holder for retaining 
stored memories when the equipment is turned 
off or the power source disconnected. 


The five-digit fluorescent display indicates kilo- 
hertz with resolution to 10 Hz, or to 100 Hz if the 
last digit is blanked. Scanning can be controlled 
either from the front panel of the FV-102DM or 
from the microphone connected to the FT-102 
(when a scanning microphone is used). All connec- 
tions for the FYV-.1Q2DM are made through ty 


beavis aves Lily WOAZILTE aiyv maac tnrougi two 
interconnecting cables to the FT-102, and paral- 
leled jacks are provided on the rear of the FV- 
102DM for easy system expansion. 


tudy, thi wmantial paren. 
Users are encouraged to study this manual carc- 


fully in order to become familiar with the many 
exciting functions of the FV-102DM, and to be 
able to fully utilize the vast operating flexibility 
that the FV-102DM offers to the FT-102 station. 
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FRONT PANEL CONTROLS AND SWITCHES 


(1) TUNING KNOB 


This knob allows conventional tuning of the 
FYV-102DM dial frequency at four possible tuning 
rates. The finest rate is 4 kHz/turn, in which case 
each division on the analog scale represents 100 Hz. 
The VFO tunes at this rate for the first two sec- 
onds of continuous rotation of the knob, after 
which the tuning rate automaticaily doubies to 
8 kHz/turn for as long as the knob is rotated in 
one direction without interruption. 


ro raul FASE tuning with this knob, the FAST 


is rotated. This will multiply the normal tuning 
rate by a factor of 10, resulting in 40 kHz/turn 
for the first two seconds, and 80 kHz/turn there- 
after, as described above. If the tuning knob is 
rotated beyond the upper or lower edge of the 


normal 500 kHz range of the FT-102, the FV- 
102DM will continue to tune for 100 additional 
kHz and then loop around to the opposite band 
edge in one jump. For example, on the 14 Miz 
band, the tuning knob will tune up to 14.6000 MHz 


and then the frequency will jump to 13.9000 MHz. 


—? 


(2) ANALOG DIAL 


This lighted scale is directly coupled to the tuning 
knob. One of the 40 divisions may be aligned with 
100 kHz digit simply by setting the dial so that one 
division is aligned with the orange pointer, and 
then programming a frequency from the keyboard 


that is a oes of 100 kHz. Manual calibration is 


(3) KECEIVE/TRANSMIT Switches 


These six two-position push button switches are 


used to select the source of the receive and trans 
a ea as ae. and lAczarl 


mit frequencies. The two (upper ana iower) 
MAIN buttons select the FT-102 VFO, the two 
VFO buttons select the FY-102DM VFO dial 
register and the the two MR buttons select the 
FV-102DM memory (determined by the M CHAN- 


NIBT Calastar) The upper three buttons select the 
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receive frequency and the lower three select the 
transmit frequency source. 
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Most of these seventeen momentary-contact switch 
keys have dual functions, with one function 
indicated with yellow labelling above the key, 
and the other indicated with white labelling. The 
FY-102DM which will 
sound to acknowledge a command input from the 


keyboard (except for scanning commands from the 
DOWN, FAST, and UP keys). 


contains a tone beeper, 


(A) YELLOW FUNCTIONS 


The yellow labelling of the upper two rows 
of keys includes the numbers | through 9 
and 0, ENTER and KEY. These last two 
control the keyboard shift function: press 
KEY to activate the vellow key functions 
(for numerical frequency programming), 
and press ENTER io transfer the new (dis- 
played) frequency into the VFO or selected 
memory, and/or to return control to the 
white functions. Whenever a VFO digit is 
blinking the yellow functions are active and 


die tithe Pie tae Aes Hicahkia 
the white functions are disabled. 


WHITE FUNCTIONS 
The -20k, +20k, -5k and +5k keys are used 


(B) 


to step the displayed frequency up or down 
5 or 20 kHz. The LOCK key eiecironicaily 
disables the tuning knob and the DOWN, 
FAST, and UP scanning control buttons. 
The CLAR key activates the clarifier 
function (for receive only), which can then 
be adjusted by the tuning knob or scanning 
control buttons, while all other keys are 
disabled (except M and MP VFO as de- 
scribed later). The LDB key blanks the last 
(10 Hz) digit on the VFO display. This 
does not cause a shift in frequency or 


synthesizer step, but can cause up to 100 Hz 
variance beiween the FT-102 display and 
the FV-102DM display. The M key trans- 
fers the operating frequency into the 
selected memory channel, and the M> VFO 
key transfers the selected memory into the 


WEN Aial ewngistar 
yw Gidi rUgiste,4, 


The DOWN, FAST and UP scanning con- 
trol keys allow scanning at four different 
rates: when just the DOWN or UP key is 


nressed the freauency will change at ! kHz/ 


PISS Ly sae yurayy ait Oflail ee a2 


sec for the first two seconds, and then at 


io) 


about 1.5 kHz/sec for as long as the key is 
held in. If the FAST key is pressed at the 
same time, the scanning rate will he 10 


Sali willie 


kHz/sec and then about 15 kHz/sec after 
two seconds. 


(5) M CHANNEL 


m1. 
Lis 


ie a a 


itweive position IOtdly switch selects the 
memory channel. All memory channels are linked 
to the band selected by the FT-102 in such a way 
that, if the band is changed from one in the 0 to 


500 kHz range to one in the 500 kHz to +! MHz 


gn 
range, 500 kHz will be automatically added to all 


memory frequencies (as well as the dial register). 


(6) LOCK LED 


This indicator is lit whenever the LOCK function is 
active, indicating thai the tuning knob and scan- 
ning controls are disabled. 


(7) CLAR LED 

This indicator is lit whenever the CLAR function is 
active, indicating that only the tuning knob and 
scanning controls are not disabled. 


(8) RECEIVE/TRANSMIT LEDs 


These six LEDs indicate the operating frequency 
sources selected for each function by the RE- 
CEIVE/TRANSMIT buttons. 


This five-digit fluorescent display indicates operat- 
ing frequency of the FV-102DM when it is used 
as a frequency source, or the selected memory 
frequency when the FT-102 internal VFO is used 
as the frequency source. Digits include i0 Hz 
(or 100 Hz if last digit blanked) through 100 kHz, 
with the decimal indicating kHz. 


KAZ itera 10 
| 1OkHz | 100Hz \ | 
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REAR PANEL CONNECTIONS 
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EXT VFO & RCVA 


ern nena meinen oman semen wells nese 


a 
| 
..) 
om 


CS) 


(1) Cables with DIN Plugs 


These two cables are for connecting the FV- 


n oat 7a coq? 
102DM to the FT-102. The 8-pin “A 


nects to the EXT VFO & RCVR “A” jack on the 
FT-102, and the 7-pin “B” piug connects to the 
corresponding ‘‘B’’ jack. 


plug con- 


“eB VUE 


These jacks provide parallel connections to those 
signal lines delivered to the FV-102DM from the 
FT-102, and can be used for connecting additional 
equipment. 


(3) BACKUP BATTERY (Panel) 
By releasing the plastic Nyloc pin, this panel can be 


removed to access the backup battery compart- 
ment. Install two AA size batteries in the direction 
indicated on the battery hoider, if memory reten- 
tion is desired. Without the batteries installed, the 
FV-102DM will retain the memory information for 
about 30 seconds once power is switched off or 
disconnected, after which the memories will all 


reset to 000.00 or 500.00 accordi 


selected by the FT-102. 


ne 
us 
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FV-102DM MEMORY BACKUP 


The memories stored in the FV-102DM may be 
retained when the transceiver is switched off or the 
line voltage supply is interrupted simply by instal- 
ling two AA size batteries. Remove the small access 
panel on ihe rear of the PY-102DM by disengaging 
the latch pin, and install the batteries as illustrated 
on the battery holder, paying particular attention 
to polarity. Although the memory backup current 
is only 10 uA, we recommend that the batteries be 


replaced every six months to avoid leakage and 


possible damage. 


Note: In certain circumstances, after installation 
of the backup batteries, the memory functions of 
the FV-102DM may fail to operate correctly. This 
can be easily remedied by the following steps: 


1. Switch the power to the FT-102 off, and 
disconnect the cable from EXT VFO/RCVR 
jack A (8-pins). 


2. Remove the backup batteries from the 


compartment of the FV-102DM. 
3. Wait about 30 seconds. 


into the 


1 
to jack A, 


4. Replace the backup batteries 


aetna en nt than anhln 


compartment, reconnect tie cane 


and switch the FT-102 back on. 


INSTALLATION 


Because of the outstanding frequency control 
flexibility offered by the FV-102DM, we recom- 
mend that it be used for all VFO operation when 
connected to the FT-102. We suggest that the 
FV-102DM be located to the right of the FT-102 
for right-handed operators, and to the left for 
lefthanded operators. The FV-102DM_ should 
never be placed directly on top of the FT-102 or 
any other heat-generating device. 


Before connecting the cables from the FV-102DM 
to the FT-102, turn the POWER switch on the 
FT-102 OFF. Connect the 8-pin plug to jack “A”, 


and the 7-pin plug to jack “B” on the FT-102, 


FV-1|02DM 
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OPERATION 


While the basic operation of the FV-102DM in 
conjunction with the FT-102 is fairly simple, there 
are some advanced operating techniques that will 
also prove useful. However, we recommend that 
the operator become thoroughly familiar with the 
basic operation first, and then study the advanced 


techniques ather than atte rands ex ner 
techniques, Tatner than attempt Trancom VApeir 


mentation, as misuse of some of functions can 
cause transmissions to occur on unexpected or 
illegal frequencies. 


The FV-101DM contains thirteen registers af RAM 
(random-access memory), twelve for the memory 
channeis and one VFO dial register (accessed by 
the VFO select switches). A fourteenth temporary 
register is used for keyboard frequency entry and 
clarifier operation, but this register is not available 
for transmission, nor is it perserved by the backup 


hatterias fac are the other thirteen). Kach register 


batteries (as are the other thirteen). Each register 
holds five digits of frequency data whether or 
not the last digit is blanked on the display. The 
100 kHz digit is automatically shifted up or down 
500 kHz according the band selected by the 
FT-102 and 0.7 kHz is automatically added when 
the FT-102 is switched to the CW or TUNE modes. 
When one of the register frequencies is displayed 
on the FT-102 display, the 10 Hz digit is rounded 
up or down to the nearest 100 Hz, even if the last 
digit is blanked on the FV-102DM. 


BASIC OPERATION 


The accompanying charts should help to familiar- 
ize the reader with the basic operation of the 
receive/transmit select switches and the interaction 
of the registers and displays. For these examples 
the FT-102 has its BAND selector set to 21 MHz 
and its internal VFO tuned to 21.102.0 in an 
SSB mode. Switch the FT-102 POWER switch ON, 
and depress the upper and lower MAIN buttons on 
the FV-102DM. Notice that the FV-102DM display 
shows 000.00, while the FT-102 indicates normally 
(Case A). The FV-102DM is displaying the frequen- 
cy of the MEMORY channel to which the M 
CHANNEL selector is set, and if no frequency has 
been previously stored, or if backup batteries are 
not installed, it will read zero (or 500.00 on bands 
with 0.5 MHz offset and plus 0.7 kHz in the CW 
and TUNE modes). Remember though; whenever 
both MAIN buttons are depressed frequency 
controi is entirely by the FT-102 internal VFO, 
and the FV-102DM will display the memory 
channel selected by the M CHANNEL selector. 


A B Cc 
RX/TX PUSH RECEIVE RECEIVE RECEIVE 
| BUTTONS fee] | Cc) Se fC CJ) Co) Zo 
(and LEDs) MAIN VFO = MR_ MAIN VFO MR MAIN. VFO MR 
mum ooPressed mm (J C_j Co =O Cj (C_) fo 
(LED ON) TRANSMIT TRANSMIT TRANSMIT 


| FT-102 


21.102.0 


[(anase] 


2 |.000.0 | 


uw | DISPLAY | FT-102 (VFO) | FV-102DM (VFO) EVSLOCUMIMEMOR) | 
ui fo | a | } 
oO clr imonmne 

| We (ev leoM 000.00 | 123.45 | 000.00 | 


DISPLAY 


EV.1LO2DDM (MEMODV) 
Fr V¥e OSM (MEMOR ¥) 


6 POEs 1), Uy ee Ie OP Os 9 21.123.4 | 21.000.0 | 
| = | DISPLAY | FT-102 (VFO) | FV-102DM (VFO) | FV-102DM (MEMORY) | 
z 
<{ 
| a Pereeee | 000.00 [ 123.45 | 000.00 | 
eee ener ae es | a | 
DISPLAY 


FV-102DM (MEMORY) 


FV-102DM (VFO) 


FV-102DM (MEMORY) 


This Manual Provided 
Courtesy of Greg White. VA3VF O 
_ va3vfo@rac.ca 


Now press the upper and lower VFO buttons and 
rotate the tuning knob on the FV-102DM< uniii iis 
display indicates 123.45 (Case B). Press the FAST 
key while rotating the tuning knob for quick 
tuning. Notice that the FT-102 display shows the 
same frequency pins the MHz figures but less the 
10 Hz digit. Rock the FV-102DM tuning dial back 
and forth slightly and notice that the 10 Hz digit is 
rounded either up or down on the FI-102 display. 
The FT-102 and FV-102DM displays will always 
coincide in this manner when the VFO button is 


ean an A far the o 


pressed for the operating function (receive oar 


Tip, .eaiteatan Yee ies 


transmit) in use. 


Next press the upper and lower MR buttons on the 
FV-102DM. Now both displays show the memory 
frequency (Case C). Set the M CHANNEL selector 
to position 1, and press the +20k key five times. 
This frequency (100.00 kHz) is now programmed 
into memory channel 1. Again, the FT-102 display 


matches the FV-102DM display, as above. 


Basic split-frequency operation can be performed 
in six different ways, each of which is illustrated in 
Cases D through I on the chart. Notice that Cases 
D through G involve use of both the FI-102 
internal VFO and the FV-102DM, while Cases H 
and I show split operation with frequency control 
solely via the FV-102DM. Each case has certain 


sole 
vantases in a particular operating situation, and 
some of these wili be detaiied iater in operating 
examples. The operator is encouraged to try each 
case in his own operations to determine which 
are the mast convenient for his particular needs. 
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RECEIVE | CEIVE | RECEIVE = 
ee L_} Mm L__] es ee | 
MAIN VFO MR MAIN FO _MR MAIN VFO MR 
eae | maa — oo UP” 1 ole 


| 21.102.0 


| 21.102.0 | | 


| FT-102 (VFO) | 
RX ptt 


FV-102DM (VFO) 


| re rT aan | 


| 123.45 | 


FY-!102DM (VFO) 


FT-102 (VFO) 
| (ase | 


| | 100.00 | 


FV-102DM (MEMORY) 


FV-102DM (MEMORY) 


[ 100.00 | 


FV-102DM (MEMORY) 


FREQUENCY PROGRAMMING FROM THE 
KEYBOARD 


If you encounter difficulties with the keyboard 
functions while gaining experience with the opera- 
tion of the FV-102DM, such as the inability to 
enter certain commands, check to make sure that 
the CLAR and LOCK LEDs are both OFF, as each 
function disables certain other functions on the 


keyboard. Also, since some keys serve dual func- 


tions, please review the white an yellow function 
descriptions in part (4) of the Front Panei Controis 
and Switches Section of this manual if this be- 
comes unclear. 


The yellow lettered functions of the keyboard are 
used for direct frequency programming into any of 
the thirteen registers. When programming from the 
keyboard, it is not necessary to reprogram every 
digit of the new frequency, but only those digits 
that are to be changed. 


This Manual Provided 
Courtesy of Greg White. VA3VFO 
_ va3vfo@rac.ca 


G 


RECEIVE 


TRANSMIT 


ja [ 21.1000 | 21.100.0 | 


FV-1O02DM (MEMORY) 


Depress either the RECEIVE VFO or MR button 
on the FV-102DM, depending on which (VFO dial 
or a memory) register you wish to program. The 
display will now show the contents of the selected 


Press KEY, and the 100 kHz digit will 


aiSsSsS #2: CFs 


register. 


begin to blink, signifying that it is now ready to be 
changed. Now press the key jusi below the yellow 
number that you wish to program in the 100 kHz 
position, unless you do not intend to change this 
digit, in which case just press KEY again. Notice 
that the 10 kHz digit will now begin to blink. 


Again program the new number for the 10 kHz 


position, or again press KEY, and the 1 kHz digit 
will begin to blink. This process may be repeated 
for each digit down to 10 Hz, or you may stop 
whenever the displayed frequency matches that 


which you wish to program (regardless of which 


VY S2nWse 


digit is blinking). Whenever one of the digits is 
blinking, the dispiayed frequency is being heid in 
the temporary fourteenth register and thus it is 
not available for operation. To pass the contents 
of the fourteenth register into the VFO dial 
register (when the RECEIVE VFO button is 


al galoactad 


: ee Ie 
uepressea)j, OF into the memory channel selected 


by the M CHANNEL selector (when the RECEIVE 


MR button is depressed), simply press the ENTER 
key. 


H | 
RECEIVE RECEIVE 
CO «$C a a 
MAIN VFO MR | MAIN VFO MR | 
{ ) mz | } 
TRANSMIT TRANSMIT 


| 21.123.4 | 


FV-1O02DM (VFO) 


{ een 
100.00 | 


[oe 
| 190.00 | | 


FV-|O2DM (MEMORY) 


| 21.123.4 | 


FV-102DM (VFO) 


| 123.45 | 


DISPLAY FV-102DM (MEMORY) FV-102DM (VFO) 
FT-102 | 21.1020 [ 21.1000 | 
Pe eegebe eee 
22, | DIRPESY FT-102 (VFO) | FV-|02DM (MEMORY) 
tA 
FV-102DM | 100.00 | | | 100.00 | 
DISPLAY 


FV-|O2DM (MEMORY) 


FV-|O2DM (MEMORY) 


ita) 


| 123.45 | | 


FV-1|O2DM (VFO) 


ILLEGAL FREQUENCY ENTRY 


The memory and VFO dial registers are protected 
from frequencies that are outside of the operating 


awawahkilite, wf +h. T'TL1N% 


a1; yt thn FA. mtn nee th 
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1Va, but the fourteenth regis- 
ter is not. So, for example, if you are on the 21 
MHz band and you attempt to program $99.99 kHz 
into the FV-102DM, pressing the ENTER key will 
cause the displayed frequency to return to its 
(before the illegal 
and the 100 kHz digit will blink, signifying that the 
illegal contents of the fourteenth register has been 
dumped. Note that all tuning functions on the FV- 
102DM are disabled as long as a display digit is 
blinking. A new frequency should now be pro- 
grammed (from the keyboard), or the ENTER key 
pressed again to return to the original frequency. 
Do not operate the transceiver until the ENTER 
key is pressed and all digits cease to blink. 


original contents attempt) 
Es? 


FV-102DM 

| FT-102 BAND | TUNING RANGE | 
* = 1.8MHz 14— 2.1MHz 
* 3.5MHz 3.4— 4.1 MHz 

| o 7 Miz | 6.9— 7.6 MHz | 

| o 10 MHz | 9.9 — 10.6 MHz | 
o 14 MHz 13.9 — 14.6 MHz 

| o 18 MHz | 17.9 — 18.6 MHz | 
o 21 MHz 20.9 — 21.6 MHz 

| * 24.5 MHz | 24.4 — 25.1 MHz | 

| © 28.0 MHz | 27.9 — 28.6 MHz | 
* 285MHz | 28.4—29.1 MHz 

| © 29.0 MHz | 28.9 — 29.6 MHz | 
oS AQ © MTT. AO A 7N 1 MLTe 


| 7. WAAL | 47 TT OU 
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MEMORY PROGRAMMING FROM THE VFO 
AND FT-102 


Perhaps the most common situation that occurs 
during most types of operation where the memory 
facility is especially useful is when you are tuning 
across the band and suddenly need to store in 
memory the frequency to which you have tuned. 
When using the FT-102 internal VFO or the 
FV-102DM VFO dial register (RECEIVE VFO 
button depressed), you can store the receive fre- 
quency in the memory channel selected by M 
CHANNEL simply by pressing the M key on the 
FV-102DM. 


MEMORY RECALL 


From case A at the beginning of the Operation 
Section, you will recall that, when the FT-102 
internal VFO is being used to control the operating 
frequency, the FV-102DM will display the con- 
tents of the memory selected by the M CHANNEL 


selector. This feature allows checking of the con- 
tents of each memory channei whiie operating on 
another frequency without interruption. To recall 
one of the memory frequencies for operation, 
simply press the MR button for the mode (transmit 
or receive) for which the memory is to be used. 
Notice that when receiving on the FT-102 and 
transmitting on the memory channel, the FT-102 
will display the receive frequency only during 
reception, while the FV-102DM will display the 
transmit frequency at all times. 


When using the VFO dial register for frequency 
control from the FV-102DM, the selected memory 
frequency can be recalled onto the dial by pressing 
the M®VFO key. However, this will erase the 


previous frequency from the dial register. To retain 


the dial register frequency the operator should 
first set the M CHANNEL selector to an available 
channel and press the M key. Then switch to the 
channel to be recalled and press M®VFO. To 
check the contents of the memory channels when 
operating on the VFO dial it is necessary to depress 


either the RECETVE MP «ar MAIN hittan Then 
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rotate the M CHANNEL selector to the desired 
memory, and then press the RECEIVE (or TRANS- 
MIT) VFO button to return to your original frequen- 
cy. Another technique for checking memory con- 
tents will be covered in the Advanced Operating 


Techniques Section. 


SCANNING AND STEPPING 


When using the FV-102DM VFO dial register for 


receive frequency control, scanning can be accom- 
plished using the DOWN, FAST, and up keys on 


Passe he lee ese aii 


the FV-102DM, or by the scanning buttons on the 
microphone, if so equipped. Frequency stepping 
via the 20k and 5k keys can be accomplished 
when either the dial register or a memory register is 
being used for receiving control. The stepping keys 
can also change the operating frequency during 
transmission, but we recommend that no attempt 
be made to change transmitting frequency in this 
fashion, since it is likely to cause interference to 
other stations and perhaps transmission outside of 
the authorized frequency range, not to mention 
possible overloading and destruction of the trans- 
mitter circuitry. You can, however, use the stepping 
keys to change VFO dial frequency or the selected 
memory frequency when control of the receive 
frequency is by the FT-102 internal VFO (RE- 
CEIVE MAIN button depressed), and you are in 
the receive mode, as shown in Cases D and F. 


CLARIFIER 


Press the CLAR key to activate the clarifier when 
receiving using the FV-102DM VFO dial register or 
a memory tegister. Only the tuning knoh and 
scanning controls can be used to change the 
clarifier frequency, and it is not possible to store a 
frequency tuned during clarifier operation. How- 
ever, the clarifier function is very useful when you 
need to return to the original frequency quickly, as 
any clarifier offset is cancelled when the CLAR 


kev is pressed a second time fextinouishina the 
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CLAR LED). Do not use the clarifier function. for 
transmitting, except as described in the Advanced 
Operating Techniques. Use the TX clarifier on the 
FT-102. 
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PRACTICAL OPERATING EXAMPLES 


N 
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You are operating on 40 meter SSB, listening 
for DX between 7050 and 7100 kHz, while 


transmitting above 7150 kHz (onerators out- 


VA GAD seeLe EAR AUN AVY MEES VU pestis YUL 


side the USA should reverse the preceding). 
Station DX1DX is heard on 7095 kHz, lis- 
tening at 7205 kHz. 


Proceed as follows: 


If you are tuning on the FT-102 internal VFO, 
press the TRANSMIT VEO button on the FV- 
102DM. Also on the FV-102DM, press KEY 
and then 2, 0, 5, 0 and 0. Now press ENTER 
nd you are ready to transmit. 
if you were tuning initially on the FV-i02DM 
VFO, store DX1DX’s frequency in a memory 
by pushing the M key. Now press KEY, and 
then 2, 0, and ENTER. You need not enter 
the other digits, since they will not be 


Tinalls nrace DECEIVE wn -«..A4 


chanced r ? ; ; 
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TRANSMIT VFO. To listen to the pile-up 
calling DXIDX on 7205 kHz, just press the 
RECEIVE VFO button. Should DX1DX 
drift in frequency, press the CLAR button 


and tune the dial to follow his signal. 


aes 


Y ou are net control station for a ner meeting 
on 14315 kHz. Stations call into the net, then 
are moved off frequency to pass traffic. Prior 
to the start of the net, store typical QSY 
frequencies (14280, 14285, 14290, 14295, 


the Fy-1 102DM memories, The net 


ctc.} in the Verve IMNCMOTes, 1.ne ne 
control station may then quickly determine 
whether or not a particular frequency is clear 
by pressing the RECEIVE MR button and 
rotating the M CHANNEL selector through 
the various QSY frequencies. 

You are operating in a DX coniest (tuning 
with the FT-102 VFO), where a number of 
desired stations are on the band at the 
same time. If some of them do not respond 
immediately to your call, or if they are not 


ackwnawladsinme vor eall aren store them in 
acxknowi€Gging your Cai area, store tnem in 


the FV-102DM memory by simply press- 
ing M with the M CHANNEL selector in 
the desired position. To return to these 
stations later just press the RECEIVE MR 
button. Your total exposure on the hand is 


thus increased. Note that, even though a 


band change is made in the meantime the 
memorized frequencies remain valid upon 
return to the band on which they were stored. 


ADVANCED OPERATING TECHNIQUES 


Once the basic operation of the FV-102DM is 
clearly understood, the operator is encouraged to 


atudy the Fella 
stuay tne following techniques to enhance his 


operating convenience and enjoyment still further. 
At the end of this section, several operating exam- 
ples will be used to help the operator gain some 
practical experience with these techniques. How- 


ever. it is not practical for this manual to attempt 


OVOr, it ib MOe pratrida: 102 Cash stiakieas 8 ae esses 


to cover all possible applications of these tech- 
niques, and thus the operator may wish to review 
this section several times in order to determine 
how to best use them in his operation. 


ALTERNATE REGISTER CHECK 


When the receiver is being tuned by the VFO dial 
register it is possible to check the contents of each 
of the memory registers via the keyboard. Simply 


press the CLAR key, and then press and release the 


tarsy nheartl ee meece an 


M key (for a momentary check), or press and hold 
the MPVFO key while rotating the M CHANNEL 
selector. 


Conversely, when receiving on a memory channel 
it is possible to check the contents of the VFO dial 
register via the keyboard. Again, press the CLAR 
key, only this time press and release the M® VFO 
key (for a momentary check), or press and hold 


the M key. 


When receiving on the MAIN (FT-102 internal) 
VFO and transmitting on the same (or any of the 
FV-102DM registers) this technique can also be 
used to check the alternate register, but should 
only be done while receiving. These techniques can 
only be used when the clarifier function is acti- 


vated but clarifier offset will not be cancelled. 


MEMORY JUMPING 


The fourteenth (temporary) register may be used 
in several ways to program frequencies other than 
the operating frequency without interrupting 
operation on that frequency, even during split 
frequency operation. For instance, if transmitting 
and receiving on the MAIN and/or VFO dial register 


(or operating split with both of them), ii is possible 
to program a third frequency into a memory chan- 
nel. Press KEY and program the new frequency 
using the numerical keys. Now, do not press EN- 
TER, but rather press the M key. The FV-102DM 
dispiay wili cease blinking and revert to the original 
operating frequency, while the programmed fre- 
quency will now be held in the selected memory 
channel. 


nothcr way that this type of programming can be 


accomplished is when operation is being controlled 
partially or wholly by a memory channel, and the 
operator wishes to program a new frequency into 
the VFO dial register without disturbing operation. 
Again nress KEY and program the new frequency 


faABell, PISSS Bef atkkh Pel ait 


using the numerical keys. In this case, instead of 
pressing the ENTER or M keys, press the M> VFO 
key. Again the FV-102DM display will revert to 
the original operating frequency, while the new, 


frequency will he found in the VFO dial register. 


A similar technique can be used to transfer the 
contents of one memory into another, but not 
when the VFO dial register is being used for opera- 
tion. Set the M CHANNEL selector to the chan- 
nel whose frequency is to be transferred, and press 


WOW ATacer metatan 
KEY. Now rotate the M CHANNEL selector to the 


new channel position, and press M. The VFO dial 
register will not be affected. 


CLARIFIER SPLIT-FREQUENCY OPERATION 


Because the offset range of the clarifier function 
includes the entire tuning range of the VFO, this 
function can be very convenient for split operation. 
Either a memory channel or the VFO dial register 
press the CLAR button and tune to the desired 
receive frequency using the tuning knob or scan- 
ning controls (the stepping functions are disabled). 


may be used to tune the transmit frequency. Just 
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ADVANCED OPERATING EXAMPLES 


The following ex ae intende 


small sample of the many possible applications of 
the Advanced Ben ke Techniques. Once the 
operator is thoroughly familiar with the FV- 
102DM, he will undoubtably discover additional 
applications to fit his own operating preferences. 


You are chasing DX and hear DX1IDX on 


7095 kHz, listening at 7205 kHz as in the 
earlier operating example. You are tuning on 
the FV-102DM VFO dial register. 


roy 


Proceed as 
rroceed ast 


With the M CHANNEL set to position 1, press 
M to store his transmit frequency. Now press 
the +5k key twice and the +20k key five 
times, and then press the RECEIVE MR 


button (and the TRANSMIT VFO button, if 


not already depressed). You are now ready to 
transmit. 


ollows: 


Press the CLAR key, and then press and hold 
the M kev to check activity on 7205 kHz. 


tae sve SY OL Gast a See 


While holding the M key you can tune the 
knob around 7205 io listen around your 
transmit frequency, but your frequency 
during transmission will remain 7205 kHz 


regardless of where you tune. 


Let us assume that you hear your old friend 


W6QRM having an interesting conversation on 
7210 kHz while another station is working 
DX1DX, and then back on 7095 you hear 
DX1DX say he is going to QRX for 30 mi- 


nutes To save the frequency data for DXIDX 


nutes. To save the frequency data for DX1D? 
while talking to your friend, rotate the M 
CHANNEL selector to position 2, press the 
RECEIVE VFO button, then press the M key 
(the CLAR key must be pressed first to turn 
off the clarifier). Now tune in W6QRM on 
7210 and give him a call. If W6QRM says he is 
waiting for DX2DX, who will call him on 
7080 kHz, you can simply activate the 
clarifier and tune down to 7080. Your trans- 
mit frequency will remain 7210 kHz. 


To make a momenta check for DXIDX 


ay oan a sO? ifary citecs LIA 


without interrupting your QSO, just set the M 


CHANNEL seiector back to position i, 
activate the clarifier function, and press 


Me VFO. This allows you to check 7095 
kHz for as long as you hold the MP VFO key 


in. To return to DXIDX, key the clarifier 


Bade 


off, set M CHANNEL to position 2, press 


MP®VFO, set M CHANEL back to position 
1, and press RECEIVE MR. 


You are net control for the 14315 kHz. net, 
and wish to program the QSY frequencies as 
in the earlier, similar example. With both the 
RECEIVE and TRANSMIT VFO buttons 
depressed, press KEY and key in 315.00 kHz, 
and then ENTER. Set the M CHANNEL selec- 


tor to position 1, and then press KEY again. 
Now change een digits required for the QSY 


change those digits required for the 
frequency, and press M without pressing 
ENTER. Next rotate M CHANNEL to pos- 
tion 2, press KEY, change the appropriate 
digits, and again press M without pressing 
ENTER. In each case, the frequency entered 
from the keyboard will be stored in the 


eela-te ee oe reee ey LAs aff~ ~ 
selected memory channel without affecting 


the VFO dial register. 


To check the QSY frequencies during the net, 


simply activate the clarifier and then press 
MPVFO. You may transmit on the QSY 


frequency while holding the M®VFO key. 
It is a good idea to activate the LOCK as 
well, to protect your net frequency from 


inadvertent change. 


You and a friend have decided to make the 
top score ina contest in the singie transmitter 
multi-op category, using the FT-102 and the 
FV-102DM. Your friend is at the microphone 
and logging, and you are stationed at the FV- 
102DM. You give him control via the FT-102 
VFO by pressing the RECEIVE and TRANS- 
MIT MAIN buttons, and then store those 
frequencies where he does not make contact 
by rotating the M CHANNEL selector and 


pressing the M key. When ready to check the 
Rec Amad nrace thea RECRIVE MR hutton 


memories, PEVSS Ue Ne VE vA Ue easy 


and TRANSMIT MR button if you decide to 
call on the memory frequency. If your friend 
becomes too busy logging or tired to do the 
tuning, push the RECEIVE and TRANSMIT 
VFO buttons to take over tuning duties 
while he logs or rests. 
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SPECIFICATIONS 


Output Frequency Range: 
5.6 — 4.9 MHz, in 10 Hz steps 


Output Level: 
150 mVrms at 50 ohms 


Output Impedance: 
50 ohms 


Frequency Stability: 
+2 x 10% (+120 Hz) from 0° —50°C 


Power Requirements: 


0.7A at 13.8V DC (supplied from FT-102) 


Backup Current: 
10 pA 


Dimensions (WHD): 


200 x 129 x 309 mm 


Specifications subject to change without notice or 
obligation. 
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SEMICONDUCTORS 


ICs: 


MC14011B 
MC14016B 
MC14077B 
MC14518B 
MC14584B 
TCSO66BP 
TC5082P 


FAT AOONT 
ETA VLN 


SN76514N 
MSM4011 
uPD1510C-13 
yuPD5101LC 


FETs: 
3SK73GR 


Transistors: 


2SA733AP 
2SC1815Y 


Diodes: 


181554 

(Si Diode) 
1N60 

(Ge Diode) 


(Zener Diode) 


FCD: 
FIPSA8B 


LED: 
TLY208 


Photo Interrupter: 


EE-SH3-x-1 


3 pes 
2 pes 
Ipc 
2 pes 
3 pes 
1 pe 
1 pe 
1 pe 
2 pes 
1 pe 
1 pc 
1 pe 
i pe 


2 pes 


6 pcs 
8 pcs 


1 pe 


8 pes 


2 pes 


MC14013B 
MC14093B 
MC14194B 
MC1 4519B 
TC5032P 
TCSO81P 


TC9122P 


FATLS122 
oF. 2 


en 


HD10551P 
MSL91SRS 
uPD1510C-036 
78L08 


2SC535B 
MPSA13 


10D1 

(Si Diode) 
My104 

(Varactor Diode) 


RHO 1Cvdv_4 
BAN © be SE Fa 


(Zener Diode) 


1 pe 
1 pc 
1 pc 
2 pes 
i pe 
2 pes 
2 pes 
I pe 
2 pes 
1 pe 
1 pe 
1 pe 


6 pes 
1 pe 


PUSH KNOB 


Symbol No. Part No. Name & Description R3077910B/ Push knob G 
af Ic R3078720 | Knob spacer 
Ql “| G1090299 uPC7805H | | ais | 
R3072900 | Push knob B 
ee | 
| | DIODE [R3054370 | FOOT | 
[2 [2090042 | Zener RD8.2EB3 R7054630A| PAD | 
| RESISTOR | — 
pe J01245820| Carbon film _1/4W TJ 820 [Sn es 
4 Symbol No. Part No. | Name & Description 
PB-2401 F0002401 | Printed Circuit Board 
| | [ CAPACITOR | [€0024010 | PCB with Component | 
| C1-5, 7-9 | K13170103| Ceramic disc SOWV 0.01yF | 
(DB201YF103ZSL5) | LC 
| C8 K13170473|  " 0" 0.047uF | 
| (DR207YF473Z5L5) | ic 
[ Q1012, 1023 | G1090296 | HD10551P 
| | Q1030. 1031 | G1090068 MC 1401 1B 
1054 = 
RECEPTACLE Q1029 [61090067 MC14013B 
1 P1090034 | D7-701B-00 01034, 1038 | G1090124 MC14016B | 
n P1n90246 | D&-701R-00 Q1027 G1090357 | MC14077B 
| Q1039 [ ctogo2s0 MC14093B | 
Pl (with cabley| T9204405 | 7P DIN PLUG Q1053 G1090332 | MC14194B 
| P2( >| rs20440s [ar DIN PLUG Q1055, 1056 | G1090108 MC14518B 
Q1045, 1046 | G1090050 | MC14519B 
| te | Q1028, 1032 | G1090224 MC14584B | 
1033 
LAMP Q1036 G1090412 t MSL915RS | 
| PLI, 2 1000049 [03200008 _12V 100 mA | Q1050 [G1090135 | MSM4011 
Q1013, 1015 | cres0062 SN76514N 
| | Q1051 G1090100 SN74LS123N | 
L if + Q1058 G1090034 SN74LS90N 
| BATTERY HOLDER Q1052 [61090098 TC5032P 
C3. ‘Holder | Q1040 G1090387 TC5066BP 
$1 Snap with wire Q1057 1 G1090239 TC5082P | 


Q1008, 10 


| P2000013 
P2000022 


| TERMINAL 


Q1006, 1017 


18 | G1090048 TCS081P | 
G1090247 | TC9122P 


Q6000017 


——+}— 


[eves [61090388 uPD1510C-036 

1047 G1090331 uPD1510C-13 

[ters _ 3-0-3) 1090227 uPDS101LC 
uPC78L08 


+ 


79204410 


—+— 


79204411 


| 
+ 


79204412 


Fa eV na a a 


: 79204413 
79204414 


| 


Q1048 G | 
Q1026 G1090080 


* 11792044154 


! FET 
fatto 1049 enirg 3SK73 


79204416 
T9204417 


T9204418A 


= 


——— 


T9204439 


| 


KNOB 


R3077830A| FT-22VK 
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1016, 1020 


=f Ls TRANSISTOR =i 
Q1041-1044 | G3107331P 2SA733AP 
Q1002, 1005 | G3305350B 2SC535B 
1010, 1014 


| 


Q1001, 1003 


1011, 1021 


oon Ses 


— 


2SC1815Y 


; 
| 1022, 1024 | 1032, 1075 | | 
|_t0as, 1059 | a | 1108-1110 | + a 
Q1019 G3090005 MPS-A13 R1056 302245392 | Carbonfilm  1/4W SJ 3.9ka 
ieee aes r ae 1061 | 302245472 | “no »  47kQ 
i T 1086, 1118 | 
ee TL T | 1124, 1127 | | 
DIODE 1129, 1131- 
[ pio03— 07 162015540 | Si 181554 1138, 1154 | 
1023, 1024 [een Joiz4s472, "~~ » TT) 47 | 
1026, 1027 ee 1099 | 302245562 |”  §) 5.6kQ 
1029, 1030 Ri001, 1019 [302245103 |” »  *  10k2 1 
| D1028 —@2090001 |» 10D1 | 1025, 1029 
D1001, 1002 | G2090043 | Varactor MV104 1033, 1035 | 
| Di022 162090025 | Zenez W2ZO050 = 1036, 1045 
D1025 — G2090T55 " RD9. 1EB-2 1049, 1063 | 
iG | | 1064, 1076 
r al 1081, 1102 | 
= 1104-1107 
ig TFep | 1111-1114 | 
| DS1001 [66090020 | FIP5A8B = 1117, 1120- | 
1123, 1126 
ie i a =a 1128, 1155 
C | 1160 : L | 
| CRYSTAL R1055 302245153 | oo” " ooo 15 ka 
X1003 [0702367 | HC-18/U 10.240 MHz | R1002, 1018 panssi5s [on on “oon 33 | 
X1001 | worozaet | " 23.0056 MHz | 1044, 1050 | 
X1002 H79000R0 | Ceramic Resonator 2.56 MHz 1150, 1151 L 
le if R1005 “7502245563; 7” ” oo” 56 ka 
a ie R1115 302245683 |” ” ” _ 68ka 
fez | RESISTOR [Rie 1012 | 302245104 oom » » 100kR | 
Ri100, 1157 | J02245100| Carbon film _1/4W_SJ 10 | 1013, 1034 
R1097 sozzasa20| oo. 229 | 1039, 1062 | 
R1i646, enue 502245470) me us " " 472 1067, 1070 
R1051 302245680," nom cea | 1079. 1080 | 
R1057 [102245820] "oo" "on 820 | 1085, 1088 
R1004, 1008 | 302245101 noon oon 1008 | 1089, 1095 
1010, 1015 1096, 1115 | 
| 1020, 1037 | 1130, 1144 | 
1040, 1043 1145, 1153 | 
| 1047, 1048 [use I 
1054, 1059 R1094 yo2245684 | oo » « _ 680k2 
| 1065, 1069 [Riou 1084 |502245105| ” ” “0 1M 
1071, 1078 1119 | | | 
| 1143, 1147 | L {eds 302245155 so tt oo 1.5 a 
R022, 1098 | yo2245271| » 2702 [R1087 [y02245225 |” ” 22M 
R1007, 1011 | 502245561,” ” »  » 5602 |iosa. 1083 [roza4s335 | 33M 
| 1017, 1023 Ringn—1093 [302245565 | ” ooo 5.6 M | 
1038, 1041 1101, 1103 
1042, 1052 t | aie a 
| 1066, 1068 ie =f; 4 | 
1072-1074 ie 
| 1125, 1149 [ + | BLOCK RESISTOR 
barca | RB1005— 1007 | 140900021 RA-3.3k2 8A 3.3k2 x8 | 
R1031 302245332; ” woo é90n [Rpi002 1004 | 340900039 | RA1/16K4R104 100 ka x 4 
R1003, 1016 | 302245102» » «1k [pp1003 [140900020 |RA1/16K5R104 100 ke x a 
1021, 1053 RB1001 _| 340900038 ‘[RAI/16K4R105 1MQ a 
1058, 1146 lin 5 
i 1156 | ae le | 
Ri026, 1030 3020453321" yoo 33 ka i a - 
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CAPACITOR C1094, 1096 | K00175471] Ceramic disc 50WVSL 470 pF 
ae 1080 | K02179003| Ceramic disc SOWVCH 2 pF = (DD109SL471350V02) 
ppineKsncsava2} C1095 K13170102] "> " 0.001uF 
| C1034 [02179004] aa (DB201YF102Z5L5) 
cpoacoancsoven €1005—-1008 | K13170103). =» ~ ” 0.01nF 
C1039 |K00172030,. ” ” tal 1010, 1011 (DB201YF103Z5L5) | 
comiais.osrsoven 1033, 1035 
C1028 ‘| Ko2172040,. " ” ad 1036, 1038 | 
jpsoscicsovay 1045-1058 
ees 1098 Poco "om " 4 pF 1062-1065 | 
conioisiowcsove 1075, 1078 
oo msl "om 6 pF | 1079, 1081 | 
cmiotcennsovs ) 1082, 1083 
ae 1032 | K06173060, "= » | 1092, 1093 | 
| coningungssovon 1097, 1104— 
joan K02173100, ” » " CH 10pF 1106, 1110 | 
(DD104CH100D50V02) 1140, 1145— 
ign K06173100|._” » "Ur 10 PF | 1147, 1149 | 
ft ont Cp rosUTL00N5Ov02) 4154, 1157 
C1043 K00173100, ” ” 10 pF | 1160, 1161 
pint onsen 1163, 1164 | 
| C1004 Ko2175120 CH 12pF | 1166, 1167 | 
coptoscurz0s0v0m C1013, 1016 | Ki3170473,* ” 0.047nF 
fae K06175120| noo Us 12 pF | 1021, 1023 (DB207YF473Z5L5) | 
Cp roguss20pS0¥02) 1128, 1130 
Be 1061 | ko0175120] "oH ” 12 pF | 1165 | es 
el En er 1131-1138 | £19149017| Semiconductor ceramic 
& 1087 | K00175150| ”  « non 15 pF | 4441-1144 SOWV0.022uF 
| (DD 104SL150J50V02) (UATO6X223K) 
icc KOOTTS 2200 © oe ae 22 pF | cro 1015 | K19149021 " 0" _| 
7 (DD 104SL120550V02) 1020, 1022 0" 0.0474P 
eae K06175270. "Ul 27pF | (UAT08X473K-45 AF) | 
; | (BD104U3060I5 0V02) C1107, 1125 50177102 Mylar SOWY — 0.001nF 
ie 126, 1127 | K00175270).” "SL 27pF | 4451.1152 | _ (50F2U102M) _| 
(DD 104SL270J50V02) ©1150 K50177227.» " 0.0022nF 
[ie 1003 | K02179013.. »  # "CH  33pF L | (S0F2U222M) 
1158 (DD105CH330350V02) C1111 Ks01774721 ” 7 0.0047 ur 
[° 1085, 1148 [ Koo17s330 7 # " §L 33 ae ois eye a 
| (DD104SL330J50V02) ©1112,1121 | Kso1771031 8 0.01uF 
ae K06175330, "Ul 33pF [ 4424 (50F2U103M) | 
ia (DD 104U3330350V02) C1120 K50177153,. : 0.015uF 
Gas 1089 | K00175470| =” » ” SL 47pF (50F2U153M) 
ee I (DD104S8L470J50V02) C1027, 1069 | K50177222 ” F 0.022uF 
fies K02175470._*"  » "CH 47pF | 1070. 1123 | (50F2U223M) 
(DD106CH470350V02) C1108, 1109 | K501773331 ” 0.033KF 
cS 1090 | 00175560 om "SL 56pF - (50F2U333M) 
1091 mi sci (DD 104SL560350V02) C1113,1114 | KS0177473, 0» 2 0.047uF 
penn K06175680, ” "US 68pF | _(S0F2U473M) 
(DD105-257U3680350V02) | C1116, 1117 | K50177104.—» " 0.1pP 
ee. , 1086 | K00175820. ”  » » SL 82pF (50F2U104M) 
(DD104SL820350V02) C1115 Ks0177154|_» : 0.1saF 
C1088 K001751011” —* »  » 100pF GSOF2UI549 
| (D105SL101I50V02) C1066. 1067 | K40179010] Electrolytic 0.47uF 
ae 1019 | Ko0175121). "> »  »  120pF le (sone Ran | 
(DD 105SL121350V02) ©1025, 1026 | K40179009 ” 22uF 
C1156 ~ | 00175181) ” ” ” " 180 pF 1118, 1119 | (SORE2R2) | 
Seen a8 (DD104S8L181350V02) C1037, 1076 | K40129004| —» 16WV 10uF 
eee K00175221, "—» 220 PF | 1084, 1099 (16RE10) 
| (DD107SL221350V02) 1101, 1129 
1168 
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C1100, 1102 


| ae 1139 


1162 
C1122 K40129007| 


5 045-03A 


K40129008} Electrolytic 16WV 33uF 31001, 1010 P0090219 
(16RE33) 31004 | P0090220| 5045-044 
K40109011|_” 1owV 33uF | 71008 FOOTE SONATE | 
(10RE33) 71005 P0090229 | 5045-13A 
” lewv 100uF t | 
(16RE100) als | 
5 


TRIMMER CAPACITOR 


K91000075| T203R200. 20 pF 
TC1002.——*|| K91000081| T203R300 30 pF 


TP TERMINAL 
Q5000026 | TP-F 


=) 


ioe 


INDUCTOR | Symbol No. Part No. Name & Description 

L1016, 1017 | 11190007 | FL4H1R8M 1.8yF | PB-2405 FOODS | Fre Circuit Board | 
L1008, 1009 | L1190070 | FL4H8R2M 8.2uF a C0024050 | P.C.B. with Components 
L1014 [ 11190014 | FL4H100K 10uF | i | 
L1007, 1013 | 11190015 | FL5H1203 12uF | | 
1006 11190019 | FLSH150K 15yF 
L1001, 1002 | L1190016 | FLSH101K 100uF TRANSISTOR 
L1005, 1010 | L1190020 | FLSH151K 150uF | a200% 2002 | G31073317 28A733AP 

1012, 1015 

1018 ii 


L1004 L0021248 
11011 L0021250 


| aoe Cae Dakss | ae 


T1001 


T1002, 1003 


T1004 


- 


| BZ1001 M4290001 


— 


pant 2008 | G2090151 | LED _TLY208 | 
D2009, 2010 | G2090001 | Si 10D1 
2013 
TRANSFORMER D2011, 2012 | G2090029 | Ge 1N60 
10021249 
L0020805 
L3030077 | E-142 
RESISTOR 
R2005, 2006 | 301245331] Carbon film _1/4W TI _3309 
R2003, 2004 | J01245821 "oo na 8202 
. uate R2001, 2002 | 301245103 » oon noon 10k2 
EFB-RE25D02 2007, 2008 
| 
| 


aes 


SWITCH | 


+ 
fi RELAY Oo +- 
| RL1001 M1190006 eee | 
ce aa 
SWITCH 
$1001 N6090008 | SSS-012 
ee 
tL i SOCKET 
P3090063 | C844202 42P 
Symbol No. Part No. 
7 CONNECTOR 
‘131002, 1003 [| P0090218 | 5045-02A 


PB-2393 F0002393 | Printed Circuit Board 
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NOTE 1, SLL RESISTORS IN SY » 144W 10%, UNLESS OTHERWISE NOTED 
2 ALL CAPACITORS IN uF UNLESS OTHERWISE NOTED, 
3. ALL TRNSISTORS ARE 2SCi8ISY UNLESS OTHERWISE NOTED. 
4. ALL DIODES ARE 1SI554 UNLESS OTHERWISE NOTED. 


5. @® MARK: Mylar Capacitor , (©) MARK: Semiconductor Ceramic Capacitor. 
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This manual is provided FREE OF CHARGE from 
the “BoatAnchor Manual Archive” as a service to 
the Boatanchor community. 


It was uploaded by someone who wanted to help 
you repair and maintain your equipment. 


If you paid anyone other than BAMA for this manual, 
you paid someone who is making a profit from the 
free labor of others without asking their permission. 


You may pass on copies of this manual to anyone 
who needs it. But do it without charge. 


Thousands of files are available without charge 
from BAMA. Visit us at http://bama.sbc.edu 


